In this paper, we use queue elements prediction and forecasting software PADIS-INT, set three different fertility programs, and predict China's total population and the trends of population structural change in 2015-2050, based on the fifth and sixth national census data. The results show that since implementation of the two-child family planning policy, the aging trend of the population structure will be significantly improved, and after 2030 our population structure will be gradually younger. In view of the problem of population sex ratio imbalance, we verified it, and the results showed that by 2020 there will be a bachelor phenomenon, but the number did not report as much. Finally, we gave a brief summary and recommendations for our studies.
Introduction
Our country has a large global population. The population problem is one of the key issues of socio-economic development, and an important basis for future economic development is to be accurate population structure prediction.
China in 2000 and 2010 respectively conducted the fifth and sixth national census, and 1% of the national population survey in 2015. This article uses queue elements prediction model and census data of 2000 and 2010, estimates quantitatively the trends of our population change from 2015 to 2050, and discusses relevant demographic change. We find that aging population situation is serious. Our government opened the "single second child" policy in 2013, and implementation of "comprehensive second child" policy in 2015, so this article also discusses the demographic changes after the implementation of appropriate policies. The prediction results showed that the adjustment of fertility policy can improve the birth rate of China's population, reduce the degree of aging, increase labor force population and so on. So whether it is the understanding of the economic status quo, or to grasp the development trend of the future, accurate predictions of population and demographic changes are critical.
At the same time, many reports and experts have pointed out that our country has a problem of sex-ratio imbalance. There are media reports that "There will be 3000 to 4000 million bachelors by 2020". In this paper, we through a series of analysis and calculation, verified our country's sex ratio imbalance problem, and gave some suggestions.
Forecasting Methods and Software
There are many models and ways to carry out population forecast, such as: linear regression model, the amount of average growth, exponential smoothing, gray system GM, the age-shifting algorithm, matrix equations and the like. This paper uses a queue element prediction method, which is based on population itself change the elements and sub-elements of prediction methods demographic principles, not only can predict the size of the population, but also can predict the population structure, population prediction of the most widely used method.
Queue Element Prediction Method
The population of any area, there is always births, deaths, migration and other phenomena, in constant development of variation, but the basic theory of demographic changes in the population and a large number of facts show that when the population of a region to achieve a larger scale, their different gender, age group of the population over time generally have relatively stable characteristics. Carried out according to population projections queue element method the basic principles and ideas, is to use this feature, for each age group population prediction area, set its rate of change in a future period, are calculated accordingly within a future period the number of deaths and net migration, with its population at the beginning of the addition and subtraction, to arrive at the end of the forecast population to a higher age group. Now 5 years old by age group from the packet, the time interval at 5-year forecast, we build model: 
Prediction Software PADIS-INT
PADIS-INT is under the guidance of the United Nations Population Division, the China Population and Development Research Center population projections developed by international software, which has seven advantages: 1) powerful, it can combine long-term with short-term forecasting, so we can assess pushed back 100 years and predict the future in 400 years, it also can formulate high, medium and low three kinds of programs, simul- taneously in eight countries (or regional, ethnic) forecast. There is no precedent in the international arena; 2) High accuracy, with the United Nations predicted population as the reference, the error rate of the main result is less than 1%; 3) Convenient, web-based, any browser, anywhere in the world it can be used in real time; 4) Visual effects, and a variety of graphics display, clearly visible contrast; 5) It reflects the international direction, using the six working languages of the United Nations, to facilitate global promotion; 6) Enter simple, rich output, effective decision-making to support economic and social development; 7) Advanced technology, combine the population forecast technology with the modern information technology.
Use PADIS-INT forecast software needs to set the following parameters:
1) The amount of people by sex and age in the base year.
2) Mortality levels during the forecast period.
3) Select the model life table. 4) Fertility levels during the forecast period-the total fertility rate. 5) Fertility patterns, the fertility level of women of childbearing age. 6) Sex ratio at birth during the forecast period. 7) Migration levels during the forecast period. 8) Migration patterns.
Empirical Analysis
Based on the date of the sixth census, we designed fertility policy remains unchanged, "two children alone" policy, "a comprehensive two children" policy implementation of the three programs, and predicted China's population trends from 2015 to 2050 respectively, and by comparing the results of the analysis to predict the impact on China to curb the population growth.
Model Assumptions
1) When forecasting the total population, we assumed that net immigration rate is 0.
2) When setting up three different levels of fertility, it is assumed: the scenario where the fertility level in 2020 reached 1.8, and thereafter will stabilize at 1.8 unchanged; high levels of fertility programs in 2016 reached the highest point of 1.94, 2020 decreased to 1.8, then it will remain at this level.
3) Male life assumed an increase of 2.7 years per decade when setting the level of mortality, female life expectancy rose by 3.4 years per decade.
4) Suppose after 15 years to achieve normal levels when setting sex ratio at birth, which varies linearly 2025 to maintain the level of 107, then it will remain at this level from 2026 to 2050.
Data in the Base Period
Data base period is the starting point for the calculation model, select the exact data base of the model to predict the accuracy of the results have a significant impact. This paper selects 2010, China's sixth population census data and checks the data as part of the data base, the total population every 5 years for a group of 0 -79 years old population will be divided into 16 groups, the population aged 80 and over return as a group.
Prediction and Parameter Settings
Mainly refers to the prediction of fertility, mortality, sex ratio, net immigration rate. Parameters to predict based on the sixth census in 2010, and make reasonable adjustments, in order to predict the future and structure of the total number of population trends.
Fertility Rate
Fertility rate is an important variable in the formation of the new population, and one of factors that bring about the population increase. Prediction and set our total fertility rate is mainly based on the qualitative analysis of family planning policy. According to the 2010 census data show that the national total fertility rate of 1.18, the results of calculations of experts is only 1.5 -1.6, far below the population replacement level. Affected "two children alone" and "full two children" Policy, many scholars have pointed out in the short term may be a slight rebound in the fertility rate, but in the long run will not be ups and downs. Zhai Zhenwu said at the seminar "single second child" policy will make our total fertility rate have a relatively significant rise, the highest point may be more than 1.8 (but not more than two), but the cumulative effect of the release of fertility will fluctuations in 1.6 -1.7. "National Population Development Strategy Research Report" (2006) pointed that if the total population peak at 15 million people around the country in the next 30 years, the total fertility rate should be maintained at about 1.8, too high or too low is not conducive to population and coordinated economic and social development [1] .
Therefore, this article on the set forecast fertility levels assumed three programs:
Option One (low program): Constant fertility, fertility and fertility of the sixth census data is the same throughout the period, as shown in Table 2 .
Option II (middle program): Fertility levels gradually increased from 2014 to 2020 to reach 1.8 thereafter will stabilize at 1.8 unchanged, as shown in Table 3 .
Option III (high program): Next few years, the total fertility rate increased in 2016 to reach the highest point of 1.94, and then began to decline in 2020 dropped to 1.8, then it will remain at this level, as shown in Table 4 .
Death Level
Death level is related of the expected life. From the point of view of China's total population, over the past few decades the average growth of 2.77 years per decade for Men, Women average increase of 3.45 years per decade. Because of medical conditions and people's living standards have greatly enhanced than before, it is expected that the life will continue to grow for some time. In general, the higher the average life expectancy, the slower speed. Therefore, we assume that male life expectancy grew 2.7 years per decade, female life expectancy rose by 3.4 years per decade. Male and female life expectancy from 2010 to 2050 as shown in Table 5 .
Death Mode
Using the software PADIS-INT conducted population projections, the impact of death is determined by the project setting mode of the selected model life tables, the software provides two categories of life 
Sex Ratio at Birth
In the absence of interference of human factors, the sex ratio at birth should be relatively stable, ranging between 103 -107, in different countries, nations differ slightly from the normal of about 107 often, if a serious deviation from this range, It will cause a series of social problems [2] .
According to the sixth national census data, in 2010 China's sex ratio at birth was 104.90.Former director of the National Population and Family Planning Commission Zhang Weiqing pointed out, 10 to 15 years and strive to achieve normal sex ratio at birth. Therefore, based on the current sex ratio at birth of 104.90, we assumptted that after 15 years to achieve a normal level, which varies linearly 2025 to maintain the level of 107, then constant 107 from 2026 to 2050, as shown in Table 6 .
Migration Levels
China, as a whole, the geographical scope of internal migration will not have any impact on the number of population change (which is, without regard to internal migration between regions), and low net migration rate of population between China and overseas, and migration factors influence population changes negligible [3] . Therefore, this article does not consider the transfer of population, population migration assumed to be zero.
Result Analysis
According to demographic data and relevant parameters of the above assumption, we run software PADIS-INT, obtained predictions of population size and structure under three scenarios of each year by age and sex, the results are as follows.
Analysis of the Total Population

Total Population
Number of programs at three of China's total population in 2011-2050 as shown in Table 7 ; Total population trend analysis and the results of comparison shown in Figure 1 . Based on the above chart analysis, we can see: 1) Fertility Policy adjustment brought about the increase of total population, the overall trend showed a decrease after an initial increase. Forecast results show that if implement "comprehensive second child" policy, China's total population in 2020 will from 1.36 billion people increase to 1.4 billion people, and reach a peak Table 6 . 2011-2050 the sex ratio at birth.
Year
Sex ratio at birth Year Sex ratio at birth 1.439 billion people in 2044, after a downward trend, by 2050 the total population approximately is14.34 billion.
2) The total population reached a peak in 2044, compared with Cai Fang, editor of "China's Sustainable Development Master Plan (national volume)-China Population and Sustainable Development" in the projections of the total population peak will occur in 2033, delayed nearly 10 years. The reason is because the implementation of "comprehensive second child" policy, so that the total fertility rate fluctuate slightly in the short term, in 2016 reached the highest point of 1.94, bringing the total population peak was delayed, but the total population is still showing the trend of at first increased then decreased after, and did not show significant growth.
Birth
Number of programs at three of China's birth in 2011-2050 as shown in Table 8 ; Birth trends analysis and the results of comparison shown in Figure 2 .
Based on the above chart analysis, we can see: 1) With the implementation of "Alone two children," our birth once a small peak in 2014-2020 years, after slow growth in the number of population, and the population reached a peak in 2040, about 1434 million people, and the number of birth is about 12,993,397 people by 2050.
2) By comparison between the three programs can be seen to curb the facilities did not bring skyrocketing population, but gradually improve fertility policy, in line with the law of population development, help stabilize moderately low fertility level, slowing total population in the rapid decline after reaching a peak of momentum and in favor of long-term balanced development of population. Figure 1 . The total number of population trends under three programs.
Workforce
Number of programs at three of China's Workforce in 2011-2050 as shown in Table 9 ; Workforce trends analysis and the results of comparison shown in Figure 3 . Based on the Table 9 and Figure 3 analysis, we can see: "Two children alone" and "full two children" to curb the generally affect only a few labor force after 2) 2030, compared with the two solutions, the biggest difference can be seen in the number of working-age population appeared in 2034, workforce from 798,040,927 to 802,162,087 people, more than 4,121,160 people. In summary it can be seen, the adjustment of Family Planning Policy can increase labor force aged population, 2050 of 15 -59 year-old working-age population increased from 571,151,238 to 681,412,849. Additional popu-lation to some extent complementary labor age population size, slowing the reduction of labor supply phenomenon.
Population Structure Analysis
2010 demographic pyramid and the pyramid structures of three programs shown in Figures 4-8 .
By analyzing the graphic of our population pyramid chart in 2010 can be found, the proportion of the population aged 0 -14 was significantly smaller than the proportion of 15 -49 years old, population structure began to show a "in" word forms, namely "middle, two small" form. shows the increasingly aging population structure, but also indicates that China's first demographic dividend coming to an end.
In the low program, from 2020 demographic pyramid graphics can be seen that in 2020 China's population pyramid was "the" shape is more obvious, indicates the number of births further reduce, the trend of population aging be more obvious; from 2050 demographic pyramid graphics can be seen, Population pyramid inverted triangle shape, shows the proportion of new-born population further lower than 2020, and the population structure was severely aging state.
In the middle program, observation of the demographic pyramid in 2020 found that the bottom of the pyramid population aged 0 -14 to improve the proportion of low birth plan by 14.7%, which is due to changes in fertility. Observed 2050 population pyramid structure found, the proportion of the population aged 60 -65 is greater than the proportion of other age groups. If we reject this age, look younger population structure, in line with moderate aging demographic characteristics, indicating that changes in fertility rate has gradually improve China's aging population trend.
In the high program, observation of the demographic pyramid discovered in 2020, was at the bottom of the pyramid proportion of the population aged 0 -14 lower fertility program has been greatly improved, the proportion of the population over 40 years of age is relatively large, 15 -30 age population proportion of small, showing a "two big middle small" form, which shows changes in fertility brought a large number of new and young people, significantly changed the original trend of demographic changes. Observation of 2050 demographic pyramid found that the proportion of the population aged 60 -65 is more than any other age group, if this age excluded, demographic look younger, consistent with a mild aging demographic characteristics. This shows that high fertility not only completely changed the structure of the original population aging trend, but to make our country a young population structure and becomes excessive, indicating China's total population will enter another period of rapid growth.
In addition, changes can also be seen from the line chart of the median age of the three programs, it becomes more and more young, as shown in Figure 8 .
As can be seen from Figure 8 , without changing fertility policy, "two children alone" policy of "full two children," three different programs, China's population structure becomes more and more young. If does not change its policy of growth, the structure of our population median age of over 50 years, will reach 60 years of age, the aging serious, but if change the fertility policy, the median age will be reduced to 50 years of age, changed the structure of the original population aging trend, the population structure has become more younger. 
Unbalanced Sex Ratio Analysis
According to media reports: "by 2020, the number of men of marriageable age than women in China more than the 30 million to 40 million, which means that in an average of five men can not find a mate." But after a certain observation and calculation, we find that the gender imbalance is not so serious yet to be confirmed. We do not rule out the sex ratio is high, but the data is not to be "too high" estimates or data itself has a problem, according to the method of longitudinal studies on past data inference can explanation some problems.
Methodologically speaking, simply look at the sex ratio, can not determine the early 1980s population concealed omissions on sex, especially in the case we want to find out whether the baby boy is also reporting, and we can not analyze units remain on the sex ratio synthesis unit, only through sex-disaggregated data can we prove such omissions of baby boy and baby girl [4] . So we have to look for concealed and unreported data by comparison with data by age and gender, as shown in it can be found that the data graph drawn based on the fifth and sixth Census has problems. Because, according to population development process, consider the incident caused by illness and accident, in 2010 the population aged 10 -19 should be less than or data lines coincide in the age of the data line aged 0 -9 in 2000, so figure shows changes in male and female demographic data among all age groups in violation of the law. We can be sure that in 2000 the population in each age group of 0 -9 years there is a big omission has concealed.
We get Table 4, Table 5 by subtracting, the number of males or females aged 10 -19 years in 2010 subtract the number of males or females aged 0 -9 years in 2000. If based on 2010 census data, 0 age group of the population in 2000 after 10 years, in 2010 census data in the corresponding group of men increased 934,493 people, females increased 875,342 people, indicating born in 2000 population underreporting the number of concealed boys more than the girls nearly 59151 people; In 2000, 1 age group of the population after 10 years, increased 505,504 men, women increased 677,232 people, indicating that the number of unreported concealed girls born in 1999 more than the boys 171,728 people; The number change of 2-year-old population in 2000 shows, in 2000-2010 years baby boy repay population higher than baby girl, 187,980 people, and so on. In 2000, the total number of female population is larger than the total number of male population repay repay, that in 2000 the population group aged 0 -4 years baby boy omission indeed slightly higher than the number of false negatives. Therefore, sex ratio in 2000 may be lower than shown in the census.
In addition, according to the front part of analysis of the result of the total population projections and popula-By comparing the change in the trend of population structure under three different fertility programs, we believe that:
1) To maintain current family planning policy unchanged will make China a serious aging population structure, which is imperative to adjust the family planning policy.
2) Moderate fertility program, the implementation of the two-child family planning policy can significantly improve the structure of China's population aging problem, but will not bring too many new people. It is an ideal choice for our future family planning policy.
3) Sex-ratio imbalance is mainly due to the preference of fertility concept to men, fetal gender identification in non medical needs, flaws in the relevant laws and regulations, ineffective medical supervision and other factors. Therefore, we need consider these factors synthetically to further strengthen the governance of sex ratio at birth.
